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l Thisinvënti0i reiates  t0 c0Poiyrhers  of-.,tri 
fluor0chl0oethylene lWifih'Vinyl aCefie and 
productsobtaineçt bY partial or compleXe tïy- 
drblysiS of-thë acette groups thereof: This ap- 
plication isa continuati0n-in-part of my co- 
Pending application Serïal No. 509,761 filed" No - 
vember 10, 1943, n0w.abándoned. 
Linear polymers contining halogen substi- 
tuents only are extemely hydrophobic, and flla- 
ments ruade from them ae also of this characte: 10 
Fabrici ruade therefrom ' bave the serious disd- 
vantage of hOt being capable of absorbing mois-' 
ture from thebodyof::thewearër, which gives fise 
t0 a. feellng of discomfortto theWearer, especially. 
in  wärm or"hot wës.hr, in addition, the failure : 15 
to pick uP or retain _small but .appreciable. 
amouns Uf w,te_r grëatlyhàmpers the ability Of 
the fabrics malle therèfr0mto recover from anY 
distortion pr0duced during wear. 
It !s an object of thisinvèntion  to produce 20 
novel  còpolymers o trifluorochloroethylene 
which bave !imiroved ioperties adaPting -them 
especially for the production of fllaments and 
fabrics hvingimproved characteristics, and par- 
ticularly a controllable hydrophilic character, so "25 
that ttie above-mentioned disadvantages are sub- 
stantilly ovërcome oï  greatly reduced. 
In accordance with this invention, it bas been 
round that triflhoochloroethylene copolymerizès 
with vinyl acetate and the products bave proper- o 
ries whictt' are desirable particulrly forthe man- 
ufacture of lîlaments and fabricS therefrom in- 
tended for wearing apparel as well as industrial 
fabrics, felts, papers, and the like. By con- 
trolling:the proportions of the monom ers andthe 35 
conditions of copolymerization, the prpotion of 
hydrophilic ester groùps-in the product maï be 
predetermined to impàrt thedegired moisture re- 
tention property theret0.  
In generat, trffluòrochlöroethyiene and vinyl 4o 
acetate my be copolymerized at room or some- 
what higher temperatures up t0 about 50 ° C. 
either in the presene of a cataylst or under 
the influence of ultraviolet light, or under ttie 
influence of both catalyst and ultraviolet light. 45 
The catalystmay be an organicor in0rganic perr 
oxygenc0mpoùnd, such as benzoyl përoxié. Tle 
mónornè mY-bè copolYeried in buikor-in 
s01utïbn=ina'suitblCsolvent, stlcti a-aeei0ne: 
C5PSlynierlgdtion-is quite :ràpïd arit may be C6m- 50 
pletëd in péfi0ds of .ffom flVë to eiglt hoùrs , 
though « longer periods may be necessary in cer- 
tain circumstàces. 
ThfollWïg examples are iliustrativ6 of pre- 
fèrêd procédures of making copolymers in ac- 
cordange with this invention: 
Example 1- 
A::rîïiXtii:of :30 t§-by "volume f tifluoro, 

 
chloroethylene, 3 prs::y:vSiume of vinyl ace- 
tate, and'about 1,5% by, veight of a mixture of 
equal amount  of-:.leal' tëJïethyï and bëSyl 
peroxide Was foe/i.n asutbiëvesëi tr-- 
parent to ultmviolé ïigh:a i.nwhïch.the 
ture was held underpressure to matàin ' the 
monomers in the hqBd:Cpti0. e conents 
were subjted to ultraviolet ligH dt room tem:- 
perature and were.uitàlY Shaken uhtiï the c0mL- 
plete disappearacè of/th ,qud phase. 
The product thus obtained was sòuble in ace: 
tone, chlorofurm,-bufanne s ]s0Ïulè in l- 
cohol and ether; .and  sweïïéd'b, df0ane: Th 
product, begi-to s.0fe n- b5 1.20C. and as thè 
temperature is raised it bêoës robre piic 
but never really melts, uP t 20 «C.ther arê 
no signs of decompsition« The copolymer had 
a degree of polymeAzation of about 400 and the 
ratio of they ' aetfl:mome:té the:ti- 
fluoocho6ethyieffe ?m0fi0ë ":î  th cSPoér 
was 1 : 4. 
Example : 2, 
A mixture 0f 11.:3 pt b v61mWof trifluoroï 
chloroethyïenë' 'gd/.37 pt b :Voiume of 
acetate an 0 pas bY Volme of an aque0us 
solution containg3: by: weight of Gardinol 
WA (sodium lauryl sulfate) and 0.01 by weight 
of ural aceàte wds sêaIed::a:vesël trac- 
parent to ultrqloiet:iight. , Thëçc0tes 
tubewere contiflui«aittëd..and, subjcted 
to Ultraviolet iih at 
hours. A 6 5 % yfèld::Wtdnêd .:of a product 
haVing a s0ftening :temèràtuë o :8  CÇand 
melting mperaé.,: of 1  C. Thé pr0duct 
container 2 mol perc'et..:viï acëate and 
remainder of trifluorochloroethylene. 
Exampe 3- 
The proceduë of Ekmi 1 WSoÏlowed-with 
a minute bf 30part :bY lë u  triusoc:i0 
roethlene and:5,pas bF W 0f hi acete 
using oy 1  by.Feght b thë Clyt mixture. 
The prodUct which-was-' slhblëin - chlorof5rm, 
soluble to th:-ënt of :abou 20by weight 
acetone/but i6lublé-in::methno and isopro- 
panol/contaiëd-3::l-m6ipërcefit"-of vnyl aeetatë 
and wa.:f0Und:to stg0:: h 
perature:of, ïts»:c. Ït foëd/ol6rls extëibie 
aments which: devel-oëd oênatio aïng :the 
flber axis upon stretching. 
xample. 4 
The :procedurë 0f iel was f5iiowed with 
55 amixtureof 30 pars:bY Voebftflu0r0chio: 
roethylene, 6/:pr b vlue of vinyl :acatè, 
and 1 of the cata!yi mixture, ex0sUreto:uN 
ra01èt light  big" effe  for: a : péd :: of 
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lng 36 mol percent of vinyl acetate whih softens 
ai 80 ° C. and strings ai 125 ° C. 
Example 5 
A mixture of trifluorochloroethylene and vinyl 5 
acetate in 1:1 molar ratio was subjected to the 
procedure of Example 1 in the presence of 1% 
of the mixed catalyst. The product contained 
56.5 mol percent of vinyl acetate and had u 
shrinkage temperature of 52 ° C., and a melting 10 
point of 102 ° C. If was soluble in acetone and 
chloroform, but insoluble in ethanol. Filaments 
were formed from the copolymer and were ca- 
pable oï being oriented by drawing in the cold 
or at temperatures up to about 40 ° C. 15 
Example 6 
A copolymer containing 10 mol percent of vlnyl 
acetate and produced as described above in Ex- 
ample 1, except that only 1 part of vinyl acetate 2O 
was used for 30 parts of trifluorochloroethylene, 
was ext'uded in fused condition ai temperatures 
of 190 ° to 200 ° C. into fllaments of small diam- 
eter. By subjecting the fllaments to stretching 
during extrusion or by after-stretching the 25 
formed and Set filaments for which purpose they 
were rendered sort either by heat or solvent- 
action, the filaments are improved in flexibflity 
and tensile strength and exhibit molecular 
orientation. The fllaments had a shrinkage rem- 30 
perature of about 110 ° C. 
Example 7 
A copolymer containing 5 mol percent of vinyl 
acetate and produced as in ExCpÂe 1 except that 35 
only 1 part by volume oï vinyl acetate was used 
for 60 parts by volume of trifluorochloroethyl- 
ene was extruded in fused condition af tempera- 
tures of 200 to 220 ° C. into small diameter flla- 
ments After stretching as in Example 6, the 40 
fllaments showed no shrinkage up to 110 ° C. 
Example 8 
A copolymer containing 12 mol percent of vinyl 
acetate and produced as in Example 1 except 45 
that only 1.2 parts by volume of vinyl acetate 
were used for 30 parts by volume of trifluoro- 
chloroethylene was extruded in fused condition 
at temperatures of 185 to 195 ° C. into fllaments. 
After stretching as in Example 6, the fllaments 50 
showed no shrinkage up to 105 ° C. 
Example 9 
Ten grams of copolymer of Example 3 con- 
taining 33.1 mol percent vinyl acetate were dis- 55 
solved in 100 cc. chloroform. This solution was 
then allowed to run in a fine stream, with vigor- 
ous stirring, into 250 cc. of a saturated solution 
of hydrogen chloride in a mixture of 75% chloro- 
form-25% methyl alcohol by volume. 60 
The slightly turbid mixture was then refluxed 
for one hour and allowed to stand for sixteen 
hours at room temperature. The polymer was 
recovered by precipitation in 1.5 liters of iso- 
propanol. It was removed by filtration and dried 65 
in vacuo. 
Analysis shows that 25% of the avaiiable 
acetate groups were removed by this procedure. 
The product which had solubillty characteristics 
similar to that of the parent copolymer, became 7O 
tacky at 140 ° C., had a string-point of 200 ° C. 
and was free of any discoloration up to 300 ° C. 
The filament formed by stringing showed no 
shrinkage during subjecti.on to boiling Water for 
two minutes. 75 

4 
Example 10 
A copolymer containing 79.6 mol percent of 
vinyl acetate, and produced as in Example 5 ex- 
cept that the molar ratio of 3:1 existed between 
the vinyl acetate and trifluorochloroethylene in 
the starting mixture, was subjected fo hydroly- 
sis as in Example 9 until 50% of the available 
acetate groups were replaced by hydroxyl. The 
resulting product showed no evidence of any 
shrinkage, softening, or tackiness up to 160 ° C. 
A 10% (by weight) solution of the product in a 
mixture of 75% chloroform and 25% methyl 
cohol by volume was spun into an aqueous iso- 
propanol coagulating bath to form fllaments. 
By varying the proportions between the mon- 
omets in the initial reacting mixture, products 
can be obtained having any desired proportion 
of vinyl acetate therein, from less than 1% up fo 
99% or more. Preferably, for the production 
of fllaments to be used generally for making 
textile fabrics, it is desirable that the shrink- 
age as well as the softening temperature of the 
fllaments thereof be safely over 100 ° C., and 
also that the fllaments bave an appreciable mois- 
ture retention of at least 3/2% by weight. For 
this purpose, copolymers of trifluorochloroeth- 
ylene with af least 5 mol percent but hot over 12 
mol percent of the vinyl acetate comportent are 
generally satisfactory. However, for other spe- 
cialized fllaments, a higher proportion of vinyl 
acetate may be desired in the copolymers used. 
Thus, in making industrial fabrics, felts, and 
papers which are hot subjected to temperatures 
above the softening or shrinkage temperature 
of the particular copolymer used, copolymers con- 
taining from 5 mol percent up to 57 mol percent 
of vinyl acetate are useful. These copolymers 
may be deformed but do hot completely lose their 
fllamentous shape or character when subjected 
to temperatures below 100 ° C. Fflaments marie 
of such thermoplastic fibers may be converted 
into yarns, fabrics, felts, and papers, with or 
without admixture of other fibers or filaments 
which are hot rendered plastic at any tempera- 
ture or at least at the low temperatures needed 
for the copolymer flbers of the present invention. 
After such conversion, the flbers can be bonded 
to reinforce the articles by heating them to the 
thermal tacking point of the thermoplastic co- 
polymer fibers so that they adhere to each other 
by coalescence and to any other flbers present 
by deformation or adhesion. 
Copolymers containing from 30 to 80 mol per- 
cent of vinyl acetate are advantageous in that 
by hydrolysis, either completely or partially, as 
in Example 9, materials al'e obtained which have 
shrinkage points and melting points well above 
100 ° C. and moisture-retention characteristics 
which can be preselected by control of the extent 
of hydrolysis. 
Ail of the copolymers of the present invention 
are remarkably resistant to decomposition by 
heat and light. The most heat-sensitive of them 
show no discoloration until a temperature of 250 ° 
C. is reached and some of them give no sign of 
decomposition even ai temperatures of 300 ° to 
320 ° C. This characteristic places the decom- 
position point far above the melting point of 
the copolymers so that molding can be readily 
performed even without incorporation of heat 
stabilizers. The copolymers in the range of 5 
to 12 mol percent vinyl acetate have the best 
chemical resistance and are non-inflammable. 
In general, the copolymers produced may be 
formed directly lnto fllaments by melt-spinning 
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through spinneret oriflces. To facilitate such 
spinning, çhere may be added plasticizers, heat 
stabilizers, lubricants and the like. 
Besides converting the copo]ymers of trifluoro- 
ch]oroethylene with vinyl acetate into fl]aments 
by melt-spinning, they may be disso]ved in suit- 
able solvents and either wet or dry spun into 
the form of lilaments. In addition, flms and 
molded articles of any desired shape may be pro- 
duced from çhe copolymers by utflization of their 
thermoplasticity or by using a solution thereof in 
the solvents mentioned above. The filaments, 
films, or other structures may be formed with or 
without admixture of pigments, fillers, plasticiz- 
ets and other resins. 
Iç is tobe understood that changes and varia- 
tions may be ruade withouç departing from the 
spirit and scope of the invention as deflned by 
the appended claires. 
I claire: 
1. A material comprising a copolymer whose 
monomeric constituents consist of triliuoroctfloro- 
ethylene and vinyl acetate, the copolymer con- 
taining from 5 fo 80 mol percent of vinyl acetate. 
2. The material of claire 1 in which the co- 
polymer contains from 5 fo 57 mol percent of 
vinyl acetate. 
3. The material of claire 2 in the form of flla- 
ments. 
4. The material of claire 1 in which the co- 
polymer contains from 5 fo 12 mol percent of 
vinyl acetate. 
5. The material of claire 4 in the form of flla- 
ments showing orientation along the liber axis. 
6. The material of claire 1 in which the copoly- 
mer contains from 30 fo 80 mol percent of vinyl 
acetate. 
7. A material comprising a copolymer whose 
monomeric constituents consist of triliuorochlo- 
roethylene and vinyl acetate, the copolymer con- 
taining approximately 10 mol percent of vinyl 
acetate. 
8. The material of claire 7 in the form of flla- 
ments. 
9. A material comirising a copolymer whose 
monomeric constituents comprise trifluorochlo- 
roethylene and at least one compound selected 
from the group consisting of vinyl acetate and 
vinyl alcohol, the copolymer containing from 5 
fo 80 mol percent of vinyl acetate when no vinyl 
alcohol groups are present and, when vinyl alco- 
bol groups are present, being derived by hydrolyz- 
ing from a copolymer containing from 5 to 80 
mol percent of vinyl acetate and the remainder 
of triliuorochloroethylene. 
10. A material in accordance with claire 9 com- 
prising a hydrolyzed copolymer in which from 9.5 
fo 100 percent of the acetyl groups bave been 
removed. 

6 
11. A material in accordance with claire 9 com- 
prising a hydrolyzed copolymer in which from 
25 to 50 percent of the acetyl groups bave been 
removed. 
5 12. The material of claire 11 in the form of 
fllaments. 
13. A process for the production of a polymeric 
material which comprises copolymerizing a mix- 
ture of polymerizable compounds consisting of 
10 trifluorochloroethylene and vinyl acetate in the 
presence of a peroxygen compound af tempera- 
tures from room temperatures up fo 50 ° C. 
14. The process of claim 13 in. which the co- 
polymerization is performed under the influence 
15 of ultra-violet light. 
15. The process of claire 13 in which the co- 
polyrnerization is effected under pressure su- 
cient fo maintain the monomers in liquid condi- 
tion. 
20 16. A process in accordance with claire 13 in 
which the trifluorochloroethylene-vinyl aoetate 
copolyrner is at least partially hydrolyzed in the 
presence of hydrochloric acid. 
17. The process of claire 16 in which the hy- 
25 drolysis is effected by passing a solution of the 
copolymer into a saturated solution of hydrogen 
chloride in an organic solvent for the hydrolyzed 
copolymer, and the hydrolyzed copolymer being 
then precipitated by the introduction of the solu- 
30 tion into a non-solvent therefor. 
18. A solid polymer consisting of from about 
33-72 mole percent vinyl acetate and from about 
67-28 mole percent chlorotrifluoroethylene, co- 
polyrnerized therein. 
35 19. A solid polyrner consisting of about 33 mole 
percent vinyl acetate and about 67 mole percent 
chlorotrifluoroethylene copolyrnerized therein. 
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